The improved knowledge of clinical, morphologic, and epidemiologic heterogeneity of melanoma in the context of multiple primary and familial melanomas may improve prevention, diagnosis, and prognosis of melanoma.
C urrently, morphologic analysis-based melanoma classification is insufficient to provide enough information about causative factors or to select patients for specific treatments. 1 In fact, refining classification of melanomas into morphologic subtypes that correlate with phenotypical characteristics or prognostic factors may enhance knowledge about the disease and create a model for future investigations with molecular analysis and/or therapy stratification. In vivo reflectance confocal microscopy (RCM) is a noninvasive imaging technique that allows for the en face visualization of microscopic structures and cellular detail in the epidermis and superficial dermis at histopathologic resolution.
2,3
Furthermore, integrating dermoscopy and confocal techniques is useful for distinguishing early-stage melanoma that lacks frankly malignant features, especially in high-risk patients during follow-up, 4 ,5 adding to morphologic information about the biology of the lesions. The use of in vivo RCM added a new dimension in melanoma knowledge because the entire surface of the melanoma can be analyzed at histologic resolution. Not only the tumor but also patient characteristics may influence the morphologic findings. In fact, CDKN2A germline mutations and genetic variants in MC1R may influence dermoscopic features. Among Spanish carriers of CDKN2A mutations, the presence of 2 MC1R red hair color variants was associated with melanomas with a less suspicious clinical and dermoscopic appearance. 2, [6] [7] [8] [9] [10] Recently, 4 distinct melanoma phenotypes on RCM were described as follows: dendritic cell, round cell, dermal nest, and combined melanomas. 11 The authors found that melanomas with a predominant population of dendritic cells were thinner by Breslow index, and melanomas typified by roundish melanocytes or dermal nests were smaller but thicker by Breslow index. 11 The purpose of this study was to correlate morphologic RCM patterns with clinical data, genetic variants, dermoscopic features, and histologic criteria in the context of patients with multiple primary and familial melanomas.
Methods

Patient and Melanoma Selection
A cross-sectional, retrospective, hospital-based study was performed that included patients treated and followed up at the Melanoma Unit of the Hospital Clinic, Barcelona, Spain, from March 1, 2010, through August 31, 2013; data analysis was conducted from September 1, 2013, through May 31, 2014. The inclusion criteria were patients undergoing periodic follow-up at the Melanoma Unit with a history of at least 2 melanomas (multiple primary melanoma) or hereditary familial melanoma (≥2 patients affected by melanoma in first-or second-degree relatives or at least 1 primary melanoma and at least 1 first-or second-degree relative with pancreatic cancer). Primary melanomas proven by histopathologic examination (any histologic subtype, Breslow Index ≤3 mm) and documented by photographic dermoscopic and confocal examination and known CDKN2A status (wild type or mutated) were included. Tumors thicker than 3 mm were excluded to avoid outliers that could modify the interpretation of results.
Because this study is focused on morphologic classification based on confocal microscopy of primary melanomas, we wanted to avoid the more advanced tumors because losing primary morphologic features and acquiring more heterogeneity could obscure the results of our study. Patients with genetic conditions, such as Li-Fraumeni syndrome, xeroderma pigmentosum, and albinism, and patients undergoing systemic treatment for advanced melanoma were excluded. Clinical data were collected for each patient, and tumor characteristics were also registered.
The study was approved by the ethical committee of Hospital Clinic of Barcelona. Written informed consent was obtained from each patient, and data were deidentified. 
Dermoscopic Analysis
Confocal Analysis
Confocal examinations were performed by Vivascope 1500 (Lucid Inc). Distinct melanoma types based on RCM were classified as recently proposed by Pellacani et al 11 :
(1) dendritic cell melanomas, with a predominantly dendritic cell population and rings and/or thin meshwork pattern; (2) round cell melanomas, with predominantly large, roundish cells with a tendency to aggregate into nests forming a meshwork pattern; (3) dermal nest melanomas, with predominantly large aggregates of cells in the papillary dermis; (4) combined melanomas, with a combination of the 3 previous confocal patterns; and (5) nonclassifiable melanoma, without any of the previous patterns.
Key Points
Question Is reflectance confocal microscopy a reliable tool to classify melanomas into subtypes and correlate them with phenotypic and genetic background?
Findings This cross-sectional, retrospective study evaluated 57 melanomas from high-risk patients. Dendritic cell melanoma was characterized by older age at diagnosis, phototypes 2 and 3, more intense solar exposure, and solar lentigines; round cell melanomas were identified more often in familial context and in individuals with phototype 1 skin type; and patients with CDKN2A mutational status may develop any type of reflectance confocal microscopy melanoma.
Meaning Specific phenotypic features of high-risk patients were associated with some types of melanomas on confocal microscopy classification.
Genetic Study
The study only included patients for whom CDKN2A and MC1R sequencing results were available. DNA samples were obtained from peripheral blood lymphocytes of all patients by standard methods, and molecular analysis was conducted at the Molecular Genetics Department of the Hospital Clinic, Barcelona, Spain. Specific mutations in CDKN2A and polymorphisms in MC1R were studied as previously described. [16] [17] [18] [19] [20] MC1R polymorphisms were classified as red hair variants or non-red hair variants. Variants that produce no change in amino acid sequence (synonymous changes) were considered as wild type for statistical analysis.
Statistical Analysis
Continuous variables were analyzed and reported as mean (SD) and median (interquartile range). The analysis of the association between categorical variables and outcomes used the Pearson χ 2 test. The Fisher exact test was applied when the expected frequency in the 2 × 2 table is below 5 and the t test was used in the comparison of quantitative variables. A κ value for the evaluation of the interobserver reproducibility was calculated for the percentage of concordant ratings. Interobserver reproducibility was calculated based on the independent evaluation of 2 masked readers (T.C.G., I.A.) who analyzed dermoscopy and confocal images of 10 preselected cases. The differences are considered significant at P < .05. The mean (SD) Breslow thickness was 0.79 (0.75) mm, and the median thickness was 0.52 mm. The mean (SD) general TDS was 6.2 (0.7), the mean (SD) Barcelona general RCM score was 1.0 (1.0), and the mean (SD) Pellacani general RCM score was 5.0 (1.7). Melanomas arising in patients with multiple primary melanoma had a significantly lower mean (SD) TDS than single melanomas developed in a familial context (6.0 [0.6] vs 7.0 [0.4], P < .001).
The classification of melanomas according to morphologic subtypes via confocal analysis resulted in 23 dendritic cell types (40%), 21 round cell types (37%), 2 dermal nest types (4%), 2 combined types (4%), and 9 nonclassifiable types (16%) ( Table 1 and Figure 1) . The description of the data of the 3 less Of the patients with dendritic cell melanoma, 14 of 22 (64%) had fewer than 100 nevi, and 15 of 23 (65%) had no family history of melanoma or pancreatic cancer. The frequency of CDKN2A mutations in this group was 5 of 23 (22%), and at least 1 MC1R variant allele was present in 16 of 23 patients (70%) (with or without the red hair phenotype). The comparative epidemiologic and clinical data between the 2 most prevalent types of melanoma on RCM, dendritic and round cell types, are given in Table 2 .
Dendritic cell melanomas were located mainly on the trunk ( 
Discussion
In the present study performed on multiple primary and familial melanomas, we stratified melanomas into the 5 confocal types previously described; it was possible to associate specific phenotypic features with some types of melanomas. Dendritic cell melanomas appeared in older patients with a history of a more intense solar exposure and moderate to severe solar lentigines as previously described by Bassoli et al. 4 Round cell melanomas had a predisposition for fair-skinned individuals and tended to occur with a family history of melanoma. However, in this study, the association with a high nevus count or the presence of atypical nevi was not observed in the round cell melanoma type, as previously reported.
11
Dendritic cell and round cell melanomas were not different regarding tumor thickness or tumor size, differing from that previously described. 11 These findings reinforce the hypothesis that at least 2 different routes of melanoma development exist. The first was associated with multiple nevi, predominance on the trunk, and younger age at onset, characterized via RCM by round cell pattern. The second was associated with longterm sun damage and older age at onset, characterized via RCM as a dendritic cell type. A third possible, less frequent route may exist, characterized by thick and fast-growing tumors with a nested pattern via confocal microscopy. More advanced lesions had a multicomponent pattern, probably reflecting lesion evolution with 1 of the 3 previous patterns. Finally, lesions with unspecific pattern are probably very early melanomas in which the pattern is as yet undefined.
21
Mean Barcelona score was higher in round cell type, probably because of the higher frequency of atypical nucleated dermal cells. These findings support the behavior of round cell melanomas to aggregate into clusters at the dermalepidermal junction and papillary dermis and also to spread as isolated cells into the dermis. The dendritic cell melanomas, adjusting for tumors of similar stage and thickness, may take a longer time for single cells to aggregate into nests and to disseminate into the dermis, possibly representing slowgrowing melanomas as previously proposed.
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Considering TDS, RCM score, and tumor thickness, it is possible that the combined and nonclassifiable melanomas represent opposite ends of a morphologic spectrum. In fact, milder morphologic expression in dermoscopy and confocal examination of nonclassifiable type is characteristic of early-stage tumors, which are frequently difficult to diagnose by in vivo techniques.
CDKN2A mutation carriers may develop any RCM type of melanoma, even those less represented as dermal nests. It is possible that the low sample size was not able to demonstrate any differences in the distribution between different types, if they actually exist.
Conclusions
Specific phenotypic features of patients with multiple primary and familial melanomas were associated with some types of melanomas based on confocal microscopy classification. Morphologic expression of melanomas under dermoscopy and confocal examination may be associated with differences in tumor stage and biological behavior. Future studies are necessary to enhance our knowledge of the interaction of multiple coexisting causal factors that drive melanoma development.
